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AB A self-healing optical network carrying traffic between first and 
second 

optical linear terminals. The self-healing optical network including 
first, second, and third optical switching units, first, second, and 
third spare optical channels, and a working optical channel. The first, 
second, and third optical switching units are coupled in a ring 
configuration using said first, second, and third spare optical 
channels. The first and second optical switching units are coupled by 
the first spare optical channel and by the working optical channel. The 
first and second optical switching units each direct the traffic 

between 

the first and second optical linear terminals along the working optical 
channel or along the second and third spare optical channels in the 
event the working optical channel is not available. 
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AB 


A lightwave communication monitoring system has a 


monitoring member to 



which are appli^L signals extracted from one or^^re fibers in a 

transmission sj^pbm. The monitoring member dete^P the signal 

and applies a signal derived therefrom to a control or processing unit. 

When the strength of the derived signal is below a predetermined 

minimum, the control unit is adapted to activate a fault 

location member which applies a fault location signal to the 

fiber circuit in which the signal, or lack thereof, is transmitted. The 

system is capable of handling a plurality o fiber circuits 

simultaneously. In another embodiment of the invention, a test signal 

is 

launched on the first fiber, or, simultaneously launched on a plurality 
of first fibers of fiber pairs, and the test signal is simultaneously 
extracted from one or more of a plurality of corresponding second 

fibers 

of the fiber pairs. The system also includes means for measuring the 
strength of the transmission signals, which are at a different 
frequency 

from the test signal. 
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AB An optical switch device has a plurality of fixed optical fiber 

terminations supported in a fixed array, and a terminated fiber movable 
by means of a stepping motor into registry with each of the 
terminations. Opposite the fixed array is a second array of optical 
devices oriented such that each termination defines a unique light path 
with each of the optical devices, with the light paths thus formed 

being 

parallel to each other. 
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AB A path select switching unit is installed in network elements that are 

interconnected to make up a ring network. A path select switching unit 
has a path protection switched ring mode in which a first cross-connect 
uses a working path and a protection path which are counter-rotating 
paths set up on a line in the network. A re-use mode is also provided 

in 



which a second^oss-connect is adapted for re-ujBa of the protection 
path as a secoi^working path for a different S ^B^1 on that line. The 
path select switching unit in each network element detects a 
failure in the working path and, when a failure 

occurs, switches from the second cross-connect to the first 
cross-connect so as to force the path protection switched ring mode to 
be established, allowing data transmission over the protection path on 
the line. 
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AB In the switching systems considered we assumed that each OXC has four 

input and output links and is capable of switching between 16 wavelength 
channels (i.e., four wavelength channels per link). In our reliability 
analysis we assume that the components are defect-free from the 

beginning . 

There must be a method of detecting a failure in the 

systems, and a technique for system recovery from faults. Furthermore, we 
assume that each component has an exponentially distributed lifetime, 

that 

component failure durations are short relative to the times 

between failures, and that times between failures and 

the duration of the component failures are independently 

distributed. Our calculations are based on failure- rates and a 

mean repair time of six h. The reliability performance of suggested OXCs 

without inherent redundancy are far from that required. To solve this 

problem we recommend introducing some kind of redundancy for critical 

components or subsystems to obtain a structure that will be meeting 

telecommunication standards . 
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